Both estrogenic and anti-estrogenic activity has been observed in water samples. Some studies have 34 suggested that dissolved organic carbon (DOC), which can be co-extracted during sample 35 enrichment, contributes to the apparent antagonistic effect. DOC has a high sorption capacity for the 36 estrogen receptor (ER) agonist 17β-estradiol, which may reduce the available 17β-estradiol 37 concentration in the antagonist testing mode and potentially lead to apparent antagonism. The aim 38 of the study was to determine the influence of DOC when assessing antagonism in an ER reporter 39 gene assay. The presence of DOC shifted the 17β-estradiol concentration-effect curve to higher 40 concentrations, increasing the nominal EC 50 value by up to 0.3 log units. However, this shift was 41 within the usual variability associated with repeated measurements of concentration-effect curves. 42
Introduction 56
The aquatic environment contains countless micropollutants from sources including wastewater 57 effluent and agricultural run-off (Schwarzenbach et al., 2006) . Of particular concern for aquatic 58 wildlife and human health are endocrine disrupting chemicals, which include natural and synthetic 59 hormones, as well as some industrial compounds and pesticides (Bergman et al., 2013) . The potential for DOC to alter the agonist concentration (option 3) has not been evaluated in the 79 literature to date, despite it being plausible, given the experimental methodology applied to assess 80 concentration and cause the apparent antagonism. Buckley (2010) The mass of DOC predicted to sorb 20 to 60% of 17β-estradiol ranged from 9.12×10 -10 to 5.47×10 
Concentration-effect modelling 182
The B/G emission ratio could be converted to percent effect related to the maximum response (% 183 effect) using Equation 7 with the B/G emission ratio of the unexposed control (B/G unexposed control ) 184
and maximum B/G emission ratio (B/G maximum ). 185
The concentration-effect curve was modelled using Equation 8, using parameters from an average 190 17β-estradiol concentration-effect curve, including EC 50 and slope, and C (E2), which can either be 191 
Conclusions 319
In this study, we applied an experimental and modelled approach to demonstrate that sorption to 320 observed shift in the 17β-estradiol concentration-effect curve in the presence of DOC was within 323 the variability associated with DOC-free concentration-effect curves over time. However, the 324 influence of sorption to DOC was not insignificant when assessing apparent antagonism, with DOC 325 
